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LAKE MICHIGAN SUSPENDED SEDIMENT CHARACTERISTICS

AT GRAND HAVEN, MICHIGAN, 1979%

Nathan Hawley

Suspended sediments collected on 4 different days in 1979 have
been measured with a Quantimet 1lmage analyzer and identified by
particle type. The data may be used to deduce changes in particle
composition as a function of particle size, season of the year, and
water depth.

1. INTRODUCTION

This data report presents the results of a study of the types of par-
ticulate material found off Grand Haven, Mich. The samples were collected on
4 different days during 1979--May 9, May 30, August 11, and October l6—--at a
station approximately 10 km due west of Grand Haven, in about 80 m of water
(latitude 43°03'00" N, longitude 86°27'00" W). The study was designed to
determine the variations in particle type as a function of particle size,
geason of the year, and position in the water column. The data are not
interpreted in this report.

2. PROCEDURE

Five-liter water samples were collected from seven depths on each of the
4 days. Two liters were filtered through glass fiber filters to determine the
total suspended material. A HIAC particle counter was used to determine the
number of particles in five size ranges: 2-4, 4-8, 8-16, 16-32, and 32-60 um
(diameter). For most depths, three 7-ml samples were analyzed. Finally,
100-200 ml from each depth were gravity filtered through glass fiber filters.

These filters were oven dried and mounted on glass microscope slides with
Permount. A Quantimet image analyzer was then used to measure the size.
Particle type identifications were done visually at the same time, 8O both the
type and size of each particle is known.

The measurements were made in two groups: one during spring 1981, when
10 types of particles were identified, and the other during fall of the same
year, when 12 types were jdentified. In all but one case the conversion be-
tween one set of types and the other was easily made. During the fall meas-—
urements, whole dead diatoms were grouped separately and living diatoms were
grouped as living material, while in the earlier measurements, both living and
dead diatoms were grouped together. Further examination of the slides
measured during spring shows that about 75 percent of the whole diatoms for
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May 9, May 30, and August 11 were living, 4hile 50 percent of those on October
16 were. Table 1 gives the equivalences between the two sets of particle
types. )

Fecal pellets were distinguished by their obvious ellipsoidal or cylin—
drical shape, their density, and the presemnce of organlc binding agents.
Fecal material was less densely packed than the pellets, and had an irregular
shape. Organic aggregates resembled fecal material, but had mostly single
mineral grains within them, whereas the fecal material had numerous diatom
parts. Inorganic aggregates were rare and consisted of groups of minerals
with little or no organic material. Light minerals included the clays,
quartz, and feldspars, as well as any other transparent pminerals other than
calcite, which were counted separately. Heavy minerals included all translu-
cent grains. Opaque minerals and diatom fragments are gelf-explanatory-
Living material was identified by the presence of chloroplasts within the cell
walls or by the structure of the particle. It included diatoms, algae, and
pollen spores. “Others” was a catch—all category for unidentifiable par—
ticles.

3. DATA PRESENTATION

The data collected during spring and summer 1981 are listed in appendix
A, and those collected during fall 1981-82 in appendix B. Both appendices
have the same general format. The first line for each station gives the date
collected, the gtation number, the number of particles measured by the lmage
analyzer, the depth in meters, and the total suspended material (milligrams
per liter). The second line glves the total water depth (meters) and the par-
ticle concentrations (1f measured) for (in order) the 2-4, 4-8, 8-16, 16-32,
and.32-60 um ranges. Concentrations are in particles per miliiliter. The
remainder of the 1ines give the gsize and type measurements. In appendix A,
the order is: area, perimeter, four dlameters, particle type (all units are
microns). In appendix B the order is: area, perimeter, four measured diame=
ters, average diameter, and particle type-
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TABLE 1.-—Equivalences between spring and
fall particle type measurements

—_—_—__—________—__—————'_—————_-—-—___—_—'———__——_———

Spring

Fall

Fecal pellets (7)

Organic aggregates (8)

Inorganic aggregates (9

Light minerals {5)

Calcite (4)

Heavy minerals (6)

Opaques and others (0)

Diatom fragments {2)

Whole diatoms (1)

Other living (3)

Fecal pellets (1)

Fecal material(2)

Organic aggregates (3)

Inorganic aggregates (4)

Light minerals (5)

Calcite (6)

Heavy minerals (7)

Opaques (8)

Diatom fragments (9)

Whole dead diatoms (10)

Living material (11)

Others (12)






